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ABSTRACT

Scheduled to begin its 10 year mission no sooner than 2013, the James Webb Space
Telescope (JWST) will search for the first luminous objects of the Universe to help
answer fundamental questions about how the Universe came to look like it does today.
At 6.5 meters in diameter, JWST will be the world’s largest space telescope. This talk
reviews science objectives for JWST and how they drive the JWST architecture, e.g.
aperture, wavelength range and operating temperature. Additionally, the talk provides an
overview of the JWST primary mirror technology development and fabrication status.
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Substrate Fabrication

PM Sogments SH1¥20
powder In londing containes

PM Segments £ 1220
HIP can prepared for pewder Toading
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Fabrication Process

Movie

Quality Control X-Ray Inspection
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Status = Flight Mirror Blank Fabrication Complete

Axsys Technologies

8 CNC Machining Centers

Axsys Technologies

PMSA Engineering Development Unit

PUEA EDU venrside machined puckets PMSA EDU tront side machined apiesl surbser

Axsys Technologies
Batch #1 (Pathfinder) PM Segments
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PMSA¥! (EDLVA/AY) PMSAR2(3/B1) PMSANI {4 /51)

Batch #2 PM Segments

PMSAN (5] A2} PMSA5(6182) PMSA#5{7/C2}

Status = Flight Mirror Lightweighting Complete
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Tinsley Laboratories

Production Preparation - CCOS Machines
1% — 4" CCOS machine bases assembled and operational
5~ 8 CCOS machines recsived and in storage — installation to start 4/4/05

Status = Flight Mirror Polishing Started

&coarse grina
#fine grina

PMSA Assembly

PMSA Assy

PMSA Assembly on its way to Optical Test

MSFC JWST Support Effort — BSTA Test
Configuration
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JWST Optical Path

Off-Axis Annular FOV
Unvignetted FOV shown in black
OTE WFE < 131 nm rms within area bounded by black dashed line

The science instrument placement allocations ars shown in blue
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JWST Mirror Phasing

Preliminary resulls compared with PCS:
Peak-to-valley edge detection error = 0.45 microns
Rms detection error = 0,12 microns

JWST Phasing Algorithms Demonstrated

Coarse Phasing
(Segment to segment
piston)

wee. Fine Phasing

Before Coarse Phasing
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Fine Phasing Sontrof Roration

How to win at %m:o:o?,\
Aperture = Sensitivity

Big Telescopes with Seasitive U«?nwo..u In Space
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L 5 Photographic & electronic detection
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Telescopes alose -

Sensitivity 106
Improvement

over the Eye 104

102

Adapted from Cosmic

1900
Discovery, M. Harwit

JWST Expands on HST Capabilities
HST: 2.4 m diameter Primary Mirror  JWST: 6.5 m diameter Primary Mirror

Room Temperature

<50K (~-2283 Cor-870F)

* JWST has 7x the light gathering capability of the
Hubble Space Telescope

« JWST operates in extreme cold to ble sensitive infrared
light collection




Tima to make an imaging survey (hr)
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